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ODER = 8 RSIC ACTOR
APPROXIMATE CONVERSIONS TO SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
in inches 254 millimeters mm
ft feet 0.305 meters m
yd yards 0914 meters m
mi miles 1.61 kilometers km
AREA
in” square inches 645.2 square millimeters mm®
ft? square feet 0.093 square meters m?
yd® square yard 0.836 square meters m’
ac acres 0.405 hectares ha
mi’ square miles 259 square kilometers km?
VOLUME
floz fluid ounces 2957 milliliters mL
gal gallons 3.785 liters L
ft* cubic feet 0.028 cubic meters m’
yd® cubic yards 0.765 cubic meters m
NOTE: volumes greater than 1000 L shall be shown in m*
MASS
oz ounces 28.35 grams g
Ib pounds 0454 kilograms kg
T short tons (2000 Ib) 0.907 megagrams (or "metric ton") Mg (or "t")
TEMPERATURE (exact degrees)
°F Fahrenheit 5(F-32)/9 Celsius °C
or (F-32)11.8
ILLUMINATION
fc foot-candles 10.76 lux Ix
fl foot-Lamberts 3426 candela/m’ cd/m?
FORCE and PRESSURE or STRESS
Ibf poundforce 445 newtons N
Ibffin® poundforce per square inch 6.89 kilopascals kPa
APPROXIMATE CONVERSIONS FROM S| UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
mm millimeters 0.039 inches in
m meters 3.28 feet ft
m meters 1.09 yards yd
km kilometers 0.621 miles mi
AREA
mm? square millimeters 0.0016 square inches in?
m? square meters 10.764 square feet ft?
m? square meters 1.195 square yards yd?
ha hectares 247 acres ac
km? square kilometers 0.386 square miles mi
VOLUME
mL milliliters 0.034 fluid ounces floz
L liters 0.264 gallons gal
m’ cubic meters 35.314 cubic feet ft
m® cubic meters 1.307 cubic yards yd®
MASS
g grams 0.035 ounces oz
kg kilograms 2.202 pounds Ib
Mg (or "t") megagrams (or "metric ton") 1.103 short tons (2000 Ib) T
TEMPERATURE (exact degrees)
(e Celsius 1.8C+32 Fahrenheit F
ILLUMINATION
Ix lux 0.0929 foot-candles fc
cdim? candela/m’ 0.2919 foot-Lamberts fl
FORCE and PRESSURE or STRESS
N newtons 0.225 poundforce Ibf
kPa kilopascals 0.145 poundforce per square inch Ibffin?

*Sl is the symbol for the International System of Units. Appropriate rounding should be made to comply with Section 4 of ASTM E380.

(Revised March 2003)
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FOREWORD

This document is a user manual for @epacity Analysis for Planning of Junctiof@AP-X) Tool,

a macrebased, Microsoft Excel formapreadsheel his user manual providésstructions and
guidance on how to use this spreadsheet tool to pedparationaperformance analysis for a

variety of intersectiogeometry and control scenaridhe CAP-X Tool providesan objective,
guantifiabk basidor compaimng the operationaperformance of different intersection typghat will

help usersletermire a preferred alternative for a given intersection project. This tool may be of use
to traffic operationgesearchers and practitioners, transgdn planners and engineers, and

highway and street designers.

Michael S. Griffith
Director, Office of Safety Technologies
Federal Highway Administration

DISCLAIMER

The Capacity Analysis for Planning of Junctioi@AP-X) Tool is intended to assist plaers and
engineers wittplanning level operatioanalysisof junctions This analysis forms one component of

a comprehensive intersection control evaluation (ICE) or alternatives analysis. As such, the results
of theCAP-X Tool 1 overall v/c ratio ananultimodal accommodations analysishould not be the

sole basis of choosing a given intersection or interchange form for implementatid®APHée

Tool is not intended to be an intersection/interchange form selection tool.

COVER PHOTO CREDITS

Left: LeeRodergerdts, Kittelson & Associates, Inc
Top Right: Federal Highway Administration
Bottom Right: Pete Jenior, Kittelson & Associates, Inc




CAPX Tool User Manual

¢! .[9 hC /hb¢9bc/{

Talifelo [UToii o]0 ) O QTR PTTPTPPPPP 1
What is Intersection Control EValUAtion (ICE)2.......coouiiiiiiie ittt 1
ROIE O tNE CATR TOOL..... ettt e e ekt e bttt et e st bt e s b e e e se bt e sen e e nbneenbeenne e e 2
Critical Lane VOIUME ANGIYSIS.....uviiiiiiiiiiiiiee e sttt e e e e e s e e e e e e e et e et e e e e e s satbaaeeeeeessasbaeseeeeeassabaneeeeesasasreeeas 3
RANGE Of ANAIYSES....ceii ittt e et e e e e ettt e e e e e s s s tb e te et e e e e eastaeeeeeeeesastbaaeaeaeeeaatbereeeeeeaantbereaeaaaeaan 5
RelAtiONSNIP 10 ONET TOOIS ....eeiiiieeiitie ettt et e s e e e b e e e asbe e e e e sne e e e nbn e e e sanr e e e nnnneesnneeens 5

USING the CABK TOOL ... . e e e e e e e e e e e e e e e e e e aeaaaaeeeanssenenenennnnnene 5
Functionality and REQUITEMENES. .........eiiiiiii ittt e s e e e et e e e st et e e s e e e sane e e e antn e e e snnneesnsneee s 5
[t gelo [UTtiTo] g I |« T T T TSRO VPP UPPRURTPPRRTRRTN 5
Abbreviations & ASSUMPLIONS T@AD......ccoiiiiiiiiiie ittt e sttt e st e e e sttt e e s ssbteeesneeeesnneeeesnneeeesnneeaeesnneeeend 6
V7011810 TSN o] o 10 I o RSP 6
BASE NG AL SEI TAD......eiiiiiie e et h e a e e e e e e e e et e e e e e s nree e 8
MUIIMOTAI PEA TaD. ...ttt e et e e bt e ek e e s b et e e s b e e e e anbn e e e anbe e e e nannes 10
MUIIMOGAI BIKE TaAK......eieiitiee ettt e e h et e e e st e ekt e e e b bt e e nan b e e e s sn e e e e asbe e e e anneeesnnneee s 13
F L\ L0 = T =TSR o T 1= o SRS OTR 16
SUMMEATY RESUILS ... eeieiie ettt ettt e et e e e sttt e e a et e e e eh bt e e e aat bt e e ese e e e aaneeeeant bt e e saaseeeeambeeeeanbeeeeanteeesnanneas 18
DELAIIEA RESUILS.......eeiutiiit ettt bttt h e bt e e bt e ea bt sk bt e ebe e e b et e bt e e s kb e e b e e e bt e et e e ne e e nneennne 19
L= 010 ] R 1= 1o SO PP PP PR TPPPP PP 22

(0] =0 LU ] =2 O, PP 23
Case Study #1. NeW Private ACCESS DIIVEMIAY..........c.uuieiuireeisrieeeiieee et e st e s st e e sstreeesnre e e abr e e e sanbe e e s sreeeaasneeenans 23
Case Study #2. INterseCtion IMPrOVEIMENL. ........ooiiiiii ittt r e e st e sn e e s ann e e s abr e e s ane e e e neneeens 29
Case Study #3. NEW INEICNAIGE. .........eeiiieiiiii ittt e e e e e ettt e e e e e et b e e e e e e e e aabb b e e e e e e e e abaebeeeeeaeeeantrneeas 35

Vi



CAPX Tool User Manual

[L{¢ hC CLD! w9/{

Figure 1DeciSION MaKiNG PrOCESS.......ccuiiiaiiiiiiiiiiieee ettt e e e e e e e eane e e e e e e e e e aans 2
Figure 2. Example of Operational Analysis for Partial DLT...........ccccccvviiiiiiiiiiiiiiiiiiiieiieeceeeee 4
Figure 3. Case Study #1, Site LOCAIQN..........cccoeiiieiii i 23
Figure 4. Case Study #2, Site€ LOCAIQN.........coiiiiiiiiiiiie ettt e e ee e 29
Figure 5. Case Study #3, Sit€ LOCAIQN..........ccceiiiiiiiiiiii e 35

[L{¢ hC ¢! .[9]

Table 1. Project Information on the Volume INput Tab..........ccoooiiiiiiiiiiiieee e 6
Table 2. Traffic Volume Demand INPULS.......cooooiiiiiiiiiiiii e 7.
Table 3. Alterative Selection USer INPULS.........oooiiiiiiii e 9
Table 4: Multimodal Ped Tab Inputs (Partial)............cceuer i 10
Table 5: Vehicle Speed Scoring for Pedestrian CroSSINGS.........uruermmmuuunimnmnmnnnnnninnnnnnnnnnnnans 12
Table 6: Pedestrian Exposure Scoring for Pedestrian Crassings........cccccceeeeeveeeeeeeeeeeeeeeee, 12
Table 7: Combined Pedestrian CroSSING SCOKUAG ......coiiiiuurriiiiiieeeeesiieiieeeee e e e e s esiareeeeeaeaeeeeans 13
Table 8 Pedestrian Crossing Assessment SCOMNQG. BINS...........uuuuuuiumiuiuiiimiiiiiiiiiiiiiinienn. 13
Table 9: CAK Bicycle Segment ImplementatiQn..............ccoevvviiiiiiiiiiiiiiieeeeeeee 14
Table 10: Vehicle Speed Scoring for Bicycle Segments..........cccccceeiiiiiiiiiiiiiiee e 15
Table 11: Separation Type Scoring for Bicycle Segment........cccccccvvvvviiiiiiiiieeee, 16
Table 12: Combined Bicycle SEgMENt SCOKING .......uuuuuurrummrmiiiiiiiniiineiieneenneeennrr—.. 16
Table 13. Example User Inputs for Shared Lanes..........cccoooiiiiiiiiiiiiee e 16
Table 14. Number of Lanes for Nmoundabout Intersections.............ccocveeveiieiiiiiiiiiiieeee e 17
Table 15. Number of Lanes for Grade Separated INntersections............ccccuvvvvvuuireiiieneennnnnnnn. 18
Table 16. Number of Lanes for INterchanges...........coooo it 18
Table 17Example of Results Summary for Naterchanges.............ccccceeeiieeee, 19
Table 18. Example Detailed Results for fRmundabout Intersections.............cccoeeeeeeeeeiieeeeeenn, 20
Table 19. Example Detailed Results for Grade Separated Intersectians................cceeeeeeenn. 21
Table 20. Example Detailed Results for Roundabouts.............ccooeeeeeiii e, 21

vii



CAPX Tool User Manual

Table 21. Example Detailed Results for Interchanges............ccooeeeii 22
Table 22. Case Study #1, Project Information in Volume Input Tab..........ccccccoeiiiiniiiiiiinnnnn. 24
Table 23. Case Study #1, Traffic VoOIUME INPLL..........coooiiiiii e 25
Table 24. Case Study #1, Alternative SelectiQn............ccceeeeeiiiii e, 26
Table 25. Case Study #1, Number of Lanes INPUL...........ooccuiiiiiiiiieee e 27
Table26. Case Study #1, N&toundabout Detailed Results...............ccooeeeeeieeee e, 27
Table 27. Case Study #1, Roundabout Detailed Results.............cccoooeiii, 28
Table 28. Case Study #2, Project Information in Volume InputTab..................................... 30
Table 29. Case Study #2, Traffic VOIUME INPLL..........cooiiii s 31
Table 8. Case Study #2, Alternative SeleCtion............coovviiiii 32
Table 31. Case Study #2, Number of Lanes INPUL...........coccuiiiiiiiniiiiieeee e 33
Table 32. Case Study #2, Detailed ReSUItS..........coooeiiiiiiii e, 34
Table 33. Case Study #3, Project Information in Volume InputTab....................... 36
Table 34. Case Study #3, Traffic VOIUME INPLL..........coooiiiiiii s 37
Table 3. Case Study #3, Alternative SelecCtion...........cccccooiiii 38
Table 36. Case Study #3, Number of Lanes INPUL...........ooooieiiiiiii e 39
Table 37. Case Study #3, Detailed ReSUltS.........ccoooiiiiiiii e, 40

viii



CAPX Tool User Manual

INTRODUCTION

WHAT IS INTERSECTCGOMTROL EVALUAT(@NE)?

The primary intent of any transportation project, whether new construction or retrofitting existing
infrastructure, should be to promote a sustainable transportation system that safeguards the mobility
and safety of all user©ne ofthe greatest opporturtiesfor realizing this goal lies at intersections,
where crossing traffic patterns place users of various modes in conflict with each other and create
delay. Therefore, transportation practitioners should world&ploythe most prudent intersection

control type at each intersection. Though engineering judgement is often requihexh selecting the
Y240 WI LILINE LINZHekighBSnQinekry, ieseNEh&Dand dsigners are able to evatuate
multitude of quantifiable factorandhelp facilitate an iformed decisioamaking process.

To aid in this effort, many States have implemented Intersection Control Evaluation (ICE)
policies/procedures, which providaractitioners with a consistent framework to evaluate and screen
the applicability of proven combations of geometry and trafficontrol strategies at intersections. The
goal of ICE is to better inform the decision making of the road agency to identify and select an
alternative that meets the project purpose and reflects the overall best value, insterf specific
performancebased criteria within available resources. While the evaluation criteria may vary between
specific ICE polices/procedures, they typically encourage practitioners to consider both qualitative
(e.g., project purpose, multimodal nds, land use, community goals) and quantitative (e.qg., traffic
operations, safety performance, righf-way impacts, etc.) factorsnd foster a holistic evaluation of a
wide set of control strategies.

As with most transportation studies, ICE is scalable, meaning the corresponding level of effort for
screening and analysis should be commensurate with the magnitude and nature of the grigsst
effort for simple, more effort for complex. The premiseanf ICE policy or evaluation is the same
whether it involves new intersections or modification to existing intersectibigurel illustratesthe
dedsion making process, and the ICE role in it.
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Need for New or Modified Intersection

CAP-X Analysis

SPICE Analysis(l)

Agency-Specific ICE Activities

l

Preferred Control Strategy

Intersection Control
Evaluation (ICE)

Preliminary Engineering

Final Design

Construction

Figurel. Decision Makind’rocess

ROLE OF THARXTOOL

ForICEo promotethe equitable and comprehensive assessment of potermigrsectioncontrol
strategiesthe evaluatiorframeworkand the performanceriteria employedmustfacilitate
consistency andbjectivity. With respect taperationsperformance, this requires a quantifiable
comparison betweemontrol strategieghat estimatesthe volume to capacity rat, in order to rank
the suitability of each intersection type

TheCapacity Analysis for Planning of Juncti@@&RX) Tool was developed to provide practitioners
with ameans of evaluating the anticipategberationalperformanceof innovativeintersectioncontrol
strategies withira single tool. Th€ ARPXTool uses a critical lane volume analysis to determine the
volume to capacity ratifor a variety of intersection control strategiesd also provides an assessment
of the pedestrian and bicye accommodations for the selected intersection types
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Based on the input parameters, the taslable togenerate a list of intersection types, ranked by
volume to capacity ratio and given a multimodal score based on pedestrian and bicycle
accommodationsPractitioners carchoose to directly use turning volumes as input into the
spreadsheet or grow the volumes based on a user specified volume growth percentage

CRITICAL LANE VOLUMIALY SIS

The operational performance of each selected intersection typeaduated based on a critical lane
volume analysisThis analysis uses six steps in order to determine the volume to capacity ratio (v/c
ratio) for a given intersection. An overview of the six steps are as follows:

>\

Identify intersecting configuration andaditions, including the movements served at the
intersection, the number of lanes, and the movement volumes

Determine the desired phasing sequence of the intersection

Determine the critical volume per lane that can be accommodated

Find the sum of the ciital volumes (the maximum of each movement that is served
concurrentlyfor signalized intersections and a function of gap acceptance fomtasp stop
controlled intersections

Determine the maximum critical volume for the intersection

Determine the v/c rab.

D D

> >

In the CARX Tool these critical lane volume and v/c ratio calculations are carrieith audividual
worksheet tabs for each intersection type. The majority of these tabs do not require or offer any user
input and are displayed only for informationarposes. There are three intersection types for which
these tabs are used for the number of lanes user input, they are discussed undét tem Lanes

Input Tabsection of this documentn example of the spreadsheet tab for each intersection type
whichdisplays the critical lane volume and v/c ratio calculatisniustrated for the partial displaced

left turn in Figure2.

In this example intersection type, there are three individual zones which mpkbe entire

intersection type (the central junction and two lefirn crossover points). Each zone is analyzed
individually, and the overall v/c ratiis taken as the maximum of the individual zone v/c ratios. In Zone

1, the critical lane volume is shown as 574 passenger car equivalents per hour. This value is derived by
adding the two conflicting movements, 31 southbound-teitns (modified by the @5 leftturn

adjustment factor) ad 541 northbound through vehicles. The Zone 1 v/c ratio is then calculated by
dividing the 574 critical volume by the 1,800 critical lane volume sum limit (the default suggested value
for a two-phase signal), resulting the Zone 1 v/c ratio of 0.32.
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Partial Displaced Left Turn (N-S) Partial Displaced Left Turn (N-S)

Design and Results Data Input and Configuration

Project Name: Cap-X Sample Street Volume-to-Capacity Hatio
Project Number: 10000 z1.00

Location Anywhere, USA VOLUME / CAPACITY 0.48 -
RATIO: 2
Date 2017 AM ld l’ h b

pepch| pepch|pepch|pepch)
0 255 31 0

2Pnases

5
LY 5 T
|<F 22| | Zones | [E: &=
= i B i &
r Y 51y

%5 342

0 02 | 712 0
pepch| pepch|pepch|pepch

Back to Results

Note: | his diagram does not retlect the actual lane contiguration of the Intersection

Figure2. Example of Operational Analysis for Partial DLT




CAPX Tool User Manual

RANGE OANALYES

TheCAPXTool is intendedor use in conductin@ planninglevel analysis of alternatives tite early
stages of the projectThe tool allows the user to quickbompare the volume to capacity ratio of
various alternative intersection typegith minimal data input (e.gturning volumeslane
configuratior). The results of the planninigvel analgis, while not comprehensive, will still provide a
relative comparison between control strategies.

RELATIONSHIPOTHER TOOLS

While servingas a means of evaluating a widenge of control strategies in@nsistent and
reproducible manner, th€ARXToolis not intended to replace the functionality ofore detailed
analysis toolsTheCARXToolonly providesplanninglevel analysis and relative ranking of included
alternative intersection treatments

USING THEARXTOOL

FUNCTIONALITY ANQREIREMENTS

TheCAPRXToolis an Excebased macro workbooK. ofacilitate the full functionality of the toalit is
important for the user teenablemacros(usethe prompt dialog at the top of the workbookjpon
opening the spreadsheethesemacros serve several quoses within the tool, including:

A Transferring user inputs/selections between Excel tabs to prevent the need for repetitive
input/selections
A Hiding/displaying tabs and dregiown menus where appropriateased on user inputs

Many of the tabs within th&€ ARPXtool are connected by macros, which rely on user inputs/selections
where prompted Heldswith either optional or requirediser inputs are shown iyellow. In the case of
optional inputs, suggested values are provided in the orange. cells

To prevent eroneous inputs, overriding of cell descriptions, or breaking of macro functionality, cells
not requiring/permitting user inputs are locked. These cells can only be overridden by unlocking the
Excel spreadshee@indusing the passwordcail23

INTRODUCTION TAB

Thelntroductiontab provides an overview of the purpose, intent, and functionality of@#d2X Tool
While no user input is required on this tab, users should review the information on this tab prior to
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getting started in theCAPXtool. This tab also @vides naintenance and contact information
regarding the specific version of tiARPXTool

ABBREVIATIONS & ABBUIONI AB

TheAbbreviations & Assuptionstab provides an overview of all abbreviations used throughout the
CAPRXTool, general assumptions, intersectispecific assumptions, and instructions for how to input
the number of lanes foapproaches witlshared laneconfigurations While there are no user inputs
required on this tab, users should review the informationtlois tab prior to using the analysis portion
of the CARXTool.

VOLUME INPUT TAB

TheVolume Inputab is the first step in th&CARXanalysis and includes two sections for user data

entry. The top sectioallows the user to enter generplojectinformation about the projecto which

the CARXToolis being appliedFollowing the project information inputs, there is a button labelled
GwSasSi ¢22ft (2 S5SFlLdA Gadé /EAOTAYyd (KAA odziGzy
resets all values to #ir defaults.Tablel illustrates the user inputs for this section of the tab.

Tablel. Project Information on the Volume Inputab.

Project Name! CARXSample Street
Project Number; 10000
Location Anywhere, USA
Date 2017 AM
Number of Intersection Legs User Entry (3 or 4)
Major Street Direction User Entry (NorttSouth or EastWest)

The Traffic Volume Demand secticgguiresthe userto enter vehicle turning volumes (veh/hr), heavy
vehicle percentage (for each approach), growth percentage (for each approach), volume adjustment
factors, truck to PCE factor, multimodal activity level, and critical lane volume sum Tilngt vdume

growth percentage is an optional input to grow volumes to a future analysis year based on a user
supplied growth percentage, this value defaults to zero percent (no growth). The adjustment factor
converts turning vehicles to equivalent through vehscler analysis, default values are provided in the
CAPRXTool. The truck to PCE factor converts trucks to passenger car equivalent values, the factor value
defaults to the suggested value of 2.00. The multimodal activity level can be set to low, medium, or

6
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to the Multimodal Scoringab, more information about this tab is provided in its respective section.

The critical lane volume sum limits allow thgewn to modify the saturation value for critical lane

volume sum at an intersection, user provided changes to this value are optional and default values are
provided in theCARXTool.Table2 illustrates theTraffic Volume Demandserinputson the tab.

Table2. Traffic Volume Demand Inputs.

Traffic Volume Demand

Volume (Veh/hr)

Percent (%)

U-Turn Left Thru Right
Heavy Volume
q ﬁ Vehicles Growth
Eastbound 0 30 200 50 2.00% 0.00%
Westbound 0 30 200 50 2.00% 0.00%
Southbound 0 30 200 50 2.00% 0.00%
Northbound 0 100 500 200 2.00% 0.00%
Adjustment Factor 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
Multimodal Activity Level Low Edit Multimodal Intersection Configuration

Critical Lane

Volume Sum Limi

2-phase signa

Suggested = 1800 (Urban), 1650 (Rural)

1800

3-phasesignal

Suggested = 1750 (Urban), 1600 (Rural)

1750

4-phase signa

Suggested = 1700 (Urban), 1550 (Rural)

1700

Following the Traffic Volume Demand user input section, there is a table displaying the equivalent
passenger car volumes for each turning movement. This table is an output provided for informational
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purposes based on the user provided traffic volume demaaddes and does not contain any cells that
can be modified by the user. These equivalent passenger car values are used in the calculations of the
critical lane volumes for each intersection type.

BASE AND ALT SEL TAB

TheBase and Alt S&hb includesa user input for the existing intersection configuratigStep 2Apnd
allows the user to select which alternative intersection types are to be included in the analysis and
ranking(Step 2B)

This tab includes a dregpown menu to select the intersection cootrof the existing intersection. The
number of lanes for the existing configuration is displayed on this tab; however, to edit the existing
number of lanes, the user is referred to tAdt Num Lanes Inpuab. Based on the user selected
existing intersectin configuration, the v/c ratio, pedestrian accommodation, and bicycle
accommodation results for the existing configuration are displayed on this tab.

In the alternative selectiosection of this tab, the user can turn on or off individual intersectigesy
(shown in yellow) or entire intersection groups, such as grade separated interseatiomsndabouts
(shown in orange)lable3 shows theuserinputs for alternative selection.
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Table3. Alternative Selection User Inputs.

Rankings Inclusion Yes/No Comment
At-Grade NorRoundabout Intersections? Yes
Traffic Signal Yes
TwoWay Stop Control Yes
All-Way Stop Control Yes
Continuous Green T No
SW Yes
N-E Yes
Quadrant Roadway SE Yes
N-W Yes
Partial Displaced Left Turn Yes
Displaced Left Turn Yes
Signalized Restricted Crossing un Yes
Unsignalized Restricted Crossing lwn Yes
MedianU-Turn Yes
Partial Median WUrurn Yes
Bowtie Yes
Split Intersection Yes
Grade Separated Intersections? Yes
Echelon Yes
Center Turn Overpass Yes
Roundabouts? Yes
50 ICD Miniroundabout Yes
75 1CD Miniroundaobut Yes
1x1 Yes
1x2 Yes
2x1 Yes
2x2 Yes
3x3 Yes
Grade Separated Interchanges? Yes
Diamond Yes
Partial Cloverleaf A Yes
Partial Cloverleaf B Yes
Displaced Left Turn Interchange Yes
Contraflow Left Interchange Yes
Diverging Diamond Interchange Yes
Single Point Yes
Single Point with Roundabout Yes
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MULTIMODAPEDTAB

TheMultimodal Pedtab containsoptional user inputs used in conducting the assessmepedestrian
accommodations. Default values are available and populated for all inputs in the tab, and the
pedestriananalysis will still be carried out if the user does not make any modifications to thisdab.
each row, the analyst uses drgjpwn menus to selectie number of crossings, as well as the number
of lanes and vehicle speed egbry for each crossinglable4 shows a portion of the Ca)d Pedestrian
Input.

Table4: Multimodal Ped Tab Inputs (partial)

Pedestrian Crossing Configurations for Non-roundabout Intersections

20f Crossing #1 Crossing #2 Crossing #3 Crossing #4 Crossing #5 Crossing #6
TYPE OF INTERSECTION Sheet .
X-ings | # Lanes & # Lanes T # Lanes W # Lanes e # Lanes o # Lanes e
Speed Speed Speed Speed Speed Speed
! ! ! / - 5 ! !
Traffic Signal FULL 6 2 Lanes g.tup. 3+ Lanes S.top_ 2 Lanes S.lop_ 2 Lanes S.top. - otop / 2 Lanes S.top
ignal Signal Signal Signal ignal Signal
2 Lanes
Stop / Stop / 3= Lanes |
N-S§ 4 3+ Lanes| =30mph |3+ Lanes| =30mph | 2 Lanes si 2 Lanes .
ignal Signal
Two-Way Stop Control
/ /
EW 4 3+ Lanes| =30mph |3+ Lanes| =30mph | 2 Lanes S.top. 2 Lanes S.top.
Signal Signal
All-Way Stop Control FULL 4 2 Lanes | <20mph | 2 Lanes | <20mph | 2 Lanes | <20mph | 2 Lanes | <20mph
w 6 2 Lanes | <20mph | 2 Lanes | <20mph | 2 Lanes | <20mph | 2 Lanes [ <20mph | 2 Lanes | <20mph | 2 Lanes | <20mph
N 6 2 Lanes | <20mph | 2 Lanes | <20mph | 2 Lanes | <20mph | 2 Lanes | <20mph | 2 Lanes | <20mph | 2 Lanes | <20mph
Continuous Green T
E 6 2 Lanes | <20mph | 2 Lanes | <20mph | 2 Lanes | <20mph | 2 Lanes | <20mph | 2 Lanes | <20mph | 2 Lanes | <20mph
s B 2 Lanes | <20mph | 2 Lanes | <20mph | 2 Lanes | <20mph | 2 Lanes | <20mph | 2 Lanes | <20mph | 2 Lanes | <20mph

It does not matter in which order pedestrian crossings are evaluated, as long as all crossings are
included in the analysis. For consistg, it is recommended to begin the evaluation in the nestst

guadrant of the intersection, and then numbering crossings sequentially in a clockwise direction. The
goal of the multimodal methodology is to provide a framework that can be used to coachigtilevel
assessment of multimodal accommodations at various intersection types. These assessments can then
be used as an additional reference point when comparing intersection alternatives under differing
conditions.

Pedestrian Crossing Methodology

The pedestrian crossing assessment method is intended to assess the safety and level of comfort of
each crosswalk for pedestrians. The method also captures bicyclists who chose to traverse the
intersection using the sidewalk or mulise path system and @iog as a pedestrian. The pedestrian

crossing assessment considers two different dimensions: (1) Vehicle Speed at Crossing, and (2) Number
of Lanes. The assessment is best applied separately for each crossing. However, simplifying
assumptions can readilya@up multiple (similar) crossings.

10
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Vehicle Speed at Crossing

The vehicle speed at each crossing is evaluated based on general design assumptions and categorized
into one of four conditions:

A Vehicles ®pped ¢ Traffic at the crossing is stopped at regular intervals either through a
pedestrian signal or a stop sign. The stopped condition creates regular crossing
opportunities. In order for a crossing to fit this category, vehicular traffic has to be stopped
at the pedestrian crossing and has to be stopped for a sufficient duration across all lanes,
and at a sufficient frequency to represent a safe crossing opportunity.

A Vehicle speed less than 20 mi/g Traffic at the pedestrian crossing is traveling at design
speeds less than 20 mi/h and is slewough to minimize risk of conflicts. This speed
threshold is consistent with European speed limit practices for neighborhood streets and
has been linked in research to high yielding behavior. Design speeds under i2@nai/
generally achieved through geometric design (curve radii), or other spsheting
treatments, including raised crosswalks.

A Vehicle speed between 20 mi/h and 30 miik) Traffic traveling below 30 mi/h is less likely
to yield than in the prior categgr and there is an increased likelihood of injury in the event
of a collision. The 30 mi/h threshold is further consistent with guidance in the AASHTO
Guide for the Planning, Design, and Operation of Pedestrian FacilitiesttndAASHTO
Guide for the Devebment of Bicyclé-acilities

A Vehicle speed in excess of 30 mithAt speeds above 30 mi/h drivers are unlikely to yield
to pedestrians and the risk of injury or death to pedestrians is high in the event of a
O2ftA&A2Yy D ¢KAE O2 VRAKGIARLS SRE O lyiRS INgB\Edizt STRA
potentially dangerous crossing environment.

Number of Lanes at Crossing

The number of lanes of each pedestrian crossing is evaluated to account for the level of exposure
pedestrians have to vehicular traffic diog the crossing. Each crossing is categorized into one of three
conditions:

A 1-Lane Crossing pedestrians have to cross a single lane at a time.

A 2-Lane Crossing pedestrians have to cross two lanes at a time, introducing the risk of a
G Ydzf G A L) sBuationknitiSd viehicle stopped/yielding in the near lane blocking the
view (and audible information) between the pedestrians and vehicles in the far lane.

A 3-Lane Crossing or greater pedestrians have to cross three or more lanes at a time,
increasing he level of exposure of pedestrians significantly.

11
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Completing Pedestrian Crossing Assessment

The assessment of vehicular speed and number of lanes is based on general design assumptions. For
example, it can be assumed that sird@e roundabouts and chaelized turn lanes can be designed

G 1 af2¢gé RSaAIy &ALISSRT FYyR GKIFIG AYydSNESOUAZ2YA
unsignalized crosswalks. For complex intersection designs, each crosswalk should be considered
individually. An intersection nyahave anywhere from four crossings (two major and two minor street
crossings at standard intersection) to sixteen crossings (four right turns, four left turns, arsiage

mainline and sidestreet crossings at all four approaches of a DLT). For inteyesavith

channelization islands (e.g. roundabouts) or medians (e.g. RCUTs and MUTSs), each crossing component
should be evaluatedeparately.

The pedestrian crossing assessment relies on the combination of the two analysis dimensions. Each
dimension is ssigned a numerical score based on its vehicle speed and exposure condition. The two
scores are multiplied to arrive at a combined crossing score on -@didd scale. A higher score
generally corresponds to a safer pettéan crossingTable5 and Table6 summarize the scores for
vehicle speed andxposure, respectivelyfl.able 7provides combined scoring when multiplying the two
dimensions.

Table5: Vehicle Speed Scoring for Pedestrian Crossings

Vehicle Speed Score

Stopped 10
< 20 mi/h 8
20¢ 30 mi/h

> 30 mi/h 4

Table6: Pedestrian Exposure Scoring for Pedestrian Crossings

# of Lanes Score

1 10
2 8
3+

12
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Table7: Combined Pedestriarossing Scoring

Vehicle Speed 1-Lane 2-Lanes 3 Lanes

Stopped

< 20 mi/h 48
20¢ 30 mi/h 80 48 36
> 30 mi/h 70 32 24

The color coding ifable8a @ Yo 2 f AT S& LRGSYydAlrf OFGiS3I2NRSa 27
that may be applied to each pedestrian crossing

Table8: Pedestrian Crossing Assessment i8ug Bins

Combined Pedestrian Scoring  Lower Limit Upper Limit

Good 60 79
Fair 40 59
Poor 0 39

MULTIMODAL BIKE TAB

TheMultimodal Biketab contains optional user inputs used in conducting the assessmédityafle
accommodations. Default values are available and populated for all inputs in the tab, abidybke
analysis will still be carried out if the user does not make any modifications to this tab. For each row,
the analyst uses dredown menus to select theumber of crossings, as well as the number of lanes
and vehicle spe category for each crossingable9 shows a portion of the CARBIcyclelnput. Each
intersection or interchange type is provided in a separate row. For each row, the analyst uses drop
down menus to select the number of segments, as well as the separation type and vehicle speed
category for each crossing.

13
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Table9: CARX Bicycle Segment Implementation

Bicycle Segment Configurations for Non-roundabout Intersections

Gr Segment #1 Segment #2 Segment #3 Segment #4 Segment #5 Segment #6
TYPE OF INTERSECTION Sheet | o o | Bike | Veh | Bike | Veh | Bike | Veh | Bike | Veh | Bike | Veh | Bike | Veh
Lane | Speed | Lane | Speed | Lane | Speed | Lane | Speed | Lane | Speed | Lane | Speed
On- On- On- On- On- On- |-
Traffic Signal FULL 6 Street [<20mph| Street |<20mph| Street |<20mph| Street |<20mph| Street <”'§e ar“m et POmph
Lane Lane Lane Lane Lane |
N-S 4 Street |>30mph| Street |=30mph| Street | <20mph| Street | <20mph
Tweo-Way Stop Control Iasqu_e I‘é’ﬂ? Igg? Iasqu_e
E-wW 4 Street | >=30mph| Street |>30mph| Street |<20mph| Street | <20mph
Lane Lane Lane Lane
On- On- On- On-
All-Way Stop Control FULL 4 Street [<20mph| Street | <20mph| Street | <20mph| Street | <20mph
Lane Lane Lane Lane
On- On- On- On- On- On-
w 6 Street [<20mph| Street |<20mph| Street | <20mph| Street |<20mph| Street | <20mph| Street | <20mph
Lane Lane Lane Lane Lane Lane
On- On- On- On- On- On-
N B Street [ =20mph| Street | <20mph| Street |<20mph| Street |<20mph| Street | <20mph| Street |<20mph
Continuous Green T Igrq_e Igrq_e Igg? Lcijqu_e Igrq_e L&q_e
E B Street [ =20mph| Street | <20mph| Street |<20mph| Street |<20mph| Street | <20mph| Street |<20mph
Lane Lane Lane Lane Lane Lane
On- On- On- On- On- On-
s B Street | <20mph| Street |<20mph| Street |<20mph| Street | <20mph| Street | <20mph| Street |<20mph
Lane Lane Lane Lane Lane Lane

It does not matter in which order bicycle segments are evaluated, as long as all crossings are included
in the analysis. For consistency, it is recommended to begin the evaluation in theaasttiquadrant
of the intersection, and then numbering crossings sequentially in a clockwise direction.

Bicycle Segment Methodology

The bicycle segment method is intended to assess the safety and level of comfort of each bicycle travel
segment through an intersection. The method assumes that bicycles use the travel lane or dedicated
bicycle facility. For bicyclists who chose to traeettse intersection using the sidewalk or mulse

path system, the pedestrian crossing assessment method above is used. The bicycle segment
assessment considers two different dimensions: (1) Vehicle Speed in Segment, and (2) Separation Type
between bikesand motorized traffic. The assessment is best applied separately for each segment
through the intersection. However, simplifying assumptions can readily group multiple (similar)
segments.

Vehicle Speed in Segment

The vehicle speed in each segment is eaf@d based on general design assumptions and categorized
into one of three conditions. Descriptions of these conditions are consistent with what was given for
pedestrian crossings above.

A Vehicle speed less than 20 mi/h

A Vehicle speed between 20 mi/h and 3@i/h

A Vehicle speed in excess of 30 mi/h

14
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Separation Type

The separation type between bicycles and vehicular traffic is evaluated for each segment through the
intersection and is categorized into one of three conditions:

A Separate Pathc Bicycles are physily separated from vehicles on a separate path.
Separation is provided through either a physical barrier or curb. A bike facility separated by
paint only falls into the next category.

A OnsStreet Bike Lane Bicycles travel in a dedicated sireet bike lae with a width of at
least 5 feet, but no physical separation to motorized traffic is provided.

A Shared Lane with VehiclesBicycles travel in a lane shared with vehicular traffic.

Completing Bicycle Segment Assessment

The assessment of vehicular spesatl separation type is based on general design assumptions. For
example, it can be assumed that sird@e roundabouts and channelized turn lanes can be designed

Fd F aft2¢é RSaA3aTy alLISSRI odzi GKFG Y228 NRIFRgl @3

intersection designs, each approach to the intersection should be considered as an individual segment,
as well as each unique maneuver that cyclists have to complete. An intersection may have anywhere
from four segments (two major and two minor stregbssings at standard intersection) to twelve
segments (four right turns, four left turns, and all four mainlapproaches of a DLTih general,

channelized lanes andturn movements should be considered as separate segments.

The bicycle segment assessmhrelies on the combination of the two analysis dimensions. Each
dimension is assigned a numerical score based on its vehicle speed and exposure condition. The two
scores are multiplied to arrive at a combined crossing score on-gdidd scale. A highescore

generally corresponds to a more comfortable akely safer bicycle segmeritablel0andTable 11
summarize the scores for vehicle speed axgposure, respectivelf.able12 provides conbined

scoring when multiplying the two dimensions.

Table10: Vehicle Speed Scoring for Bicycle Segments

Vehicle

Speed Score
<20 mi/h 10

20¢ 30 mi/h 8
> 30 mi/h

15
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Tablell: Separation Type Scorirfgr Bicycle Segment

Separation Type \ Score

Separate Path 10
OnStreet Bike Lane 8
Shared Lane with Vehicles| 6

Table12: Combined Bicycle Segment Scoring

Separate On-Street Shared Lane

Vehicle Speed Path Bike Lane with Vehicles
<20 mi/h
20¢ 30 mi/h
> 30 mi/h

N>

The color coding ifable9a @ Yo 2 f AT S&a LRGSYdAlrf OFGiS3I2NRSa 2F 4
that may be applied to each bicycle segment, using thresholds previously shown in Table 4.

ALT NUM LANES INPTAB

TheAlt Num Lanes Inpugb allows usersustomize the number of lanes for each turning movement

for both the existing configuration and the selected alternativigdse number of lanes is used in

conjunction with the user supplied turning volumes in ordedetermine thecritical lane volume for

each junctionFor norroundabout intersection alternatives and grade separated intersection
FfGSNYIFGAGDGSEAT flySa 6AGK akKlINBR Y2@8SYSyda | NB Ay
for the given moverant. Example lane configurations and their associated user input are shown in

Tablel3.

Table13. Example User Inputs for Shad Lanes.

Example Lane
Configuration ‘% 4 P 4 ﬁ ﬁ F’

User Input (L,C,R) 0,1,0 0,2,0 0,1,1 11,0

A dropdown selection allows the user to choose to display analysis for intersections only or
intersections and interchanges. This option toggles whether or not the table for modifying the number
of lanes at interchanges is shown. The three tables with ugmits to select the number of lanes are

16
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illustrated inTable14 (nonroundabout intersections)Tablel15 (grade separated intersections), and
Tablel6 (interchanges).

Each intersection type ahudes a link in th&heetcolumn that, when clicked, takes the ugerthe
analysis tab for the selected intersection tydénere are three intersection types which utilize their
respective intersection specific tab for the number of lanes inputs rathan theAlt Num Lanes Input
tab. These three intersection types are the quadrant roadway, split intersection, and single point
interchange with roundabout.

Table14. Number of Lanes for Nemundabout Intersections.

Number of Lanes for Non-roundabout Intersections

TYPE OF Northbound Southbound Eastbound Westbound
Sheet
INTERSECTION UlL|T|RJU|L|T|RJU|L|T|R|U|L]|TI|R
Traffic Signal FULL of1]0 of1]o0 o|1(0o0 oO|1(0o0
Two-Way Stop Control N-S 1]11]0 1]1]0 0|10 0|10
All-Way Stop Control FULL o|1(0 o|1{0 o|1{0 oO|1(0
S-W
N-E
Quadrant Roadway Use the respective intersection tab(s) to specify the # of lanes inputs.
S-E
N-W
Partial Displaced Left N-S 11110 11110 11211 11211
Turn —
Displaced Left Turn FULL 112 (1 1 (2|1 1({2]1 1 ({211
Slgnallzgd Restricted N-S 111l2lo0l1l1l2]0 1 1
C : -Turp —
UnS|gnaI|;edRestr|cted N-S 111l2lo0l1l1l2]0 1 1
Crossing U-Turn —
Median U-Turn N-S 1 2(0]1 210 210 210
Partial Median U-Turn N-S 1 2(0]1 210 0|20 0|l2|0
Bowtie N-S 1(1 1)1 1)1 1)1
Split Intersection N-S Use the respective intersection tab(s) to specify the # of lanes inputs.

17
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Tablel5. Number of Lanes for Grade Separated Intersections.

Number of Lanes for Grade Separated Intersections

TYPE OF Sheat Northbound Southbound Eastbound Westbound
INTERSECTION UlL|[T|RJU|[L|T|RJU|L|T|R]JU]JL]|T|R
Echelon N-S 1 2 1 1 2 1 1 2 1 1 2 1
Center Turn Overpass Full 1|12 (1 1 (2] 1 1 (2] 1 1 (2] 1

Table16. Number of Lanes for Interchanges.

Number of Lanes for Interchanges

TYPE OF Sheet Northbound Southbound Eastbound Westbound
TERElARE UulL|[T|RJU|[L|T|RJU|JL|T|R]JU]JL]|T]|[R
Diamond E-W 1 2 1 1 2 1 1 2 1 1 2 1
Partial Cloverleaf A E-W 1 1 1 1 2 2
Partial Cloverleaf B E-W 1 1 1 1 11211 11211
Displaced Left Turn E-W 112 (1 1 (2|1 1({2]1 1({2]1
Contraflow Left E-W 1 1 1 1 11211 11211
. Interchanqe —
Diverging Diamond E-W 1 1 1 1 11211 11211
Interchange —
Single Point E-W 1 2 1 1 2 1 1 2 1 1 2 1
Single Point with L . . .
E-W .
Roundabout Use the respective intersection tab(s) to specify the # of lanes inputs

SUMMARY RESULTS

TheSummary Resultsab provides an overview of the results for the top ten selected intersection

types, ranked by overall v/c ratio. In addition to the v/c ratio, the multimodal score, pedestrian
accommodation, and bicycle accommodation results are providekisrsummary tabAn example of

the results summary tablr nonrinterchangess illustrated inTablel7. In this example, the displaced

left turn, echelon, and center turn overpass all share the number one v/c ranking with an overall v/c

ratio of 0.20. The intersection types with the highest multimodal score within the top ten types listed

are the median Hurn and partial median i dzZNy/ @ ¢ KS&S Ay (iSNARSOGA2ya 020K
and bicycle accommodations and are ranked near the bottom of the list with v/c ratios of 0.30 and 0.31
respectively.
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Tablel7. Example of ResultsuBimary for Nortinterchanges

TYPE OF Overall VIC Multimodal Pedestrian Bicycle

VIC Ranking

INTERSECTION Ratio Score Accommodations Accommodations

Displaced Left Turn 0.20 1 7.2 Good Good

Echelon N-S 0.20 1 7.2 Good Good

Quadrant Roadway S-

W 0.22

4 6.7 Good Good

Quadrant Roadway S-

E 0.23

5 6.7 Good Good

Quadrant Roadway N-

W 0.24

6 6.7 Good Good

Quadrant Roadway N-

E 0.26

7 6.7 Good Good

Median U-Turn N-S 0.30 8 9.4 Excellent Excellent

Partial Median U-Turn

N-S 0.31

9 9.4 Excellent Excellent

2 X 1 Roundabout 0.38 10 8.3 Good Excellent

Center Turn 0.20 I 1 7.2 Good Good
Overpass

DETAILED RESULTS

TheDetailed Resulteab provides complete v/c ratiaand critical lane volumes for eacklevantzone

of each selected type of intersection, as well as the overall v/c i@gsultsare color coded based on

the overall v/c ratio, with green depicting v/c ratios less than 0.750, yellow from 0.750 to 0.875, orange
from 0.875 to 1.00, and red greater than 1.00. A summary of the results that fall within these ranges is
provided in the téle in the top section of this taliResults are separated into a different table for each

of the intersection type categories: naoundabout intersections, grade separated intersections,
roundabouts, and interchangeBedestrian accommodation results abidycle accommodation results

are also given for each of the selected intersection alternatixesexample of the detailed results

table for nonroundabout intersections is provided Trable18. In this example, the base condition, a

OGN FFAO aAadyltsxs aK2ga Iy 20SNIff OkO NIXGA2 2F nd
Example results for grade separated intersections, roundabouts, and interchanges, are illustrated in
Tablel9, Table20, andTable21, respectively.

19



CAPX Tool User Manual

Table18. ExampleDetailed Results for NoiRoundabout Intersections.

Results for Non-roundabout Intersections

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5
(North) (South) (East) (West) (Center)
TYPE OF
INTERSECTION | Sheet
CLV VIC CLV Vv/C CLV Vv/C CLV Vv/C CLV \/[e}
Traffic Signal EULL / / / / / / / / 1102 .65
Two-Way Stop
Control (X - - - < - < - = =
All-Way Stop
Control BULL - - - - - - -
S-w / / 390 | 0.22 / / 242 | 014 | 373 | 0.21
N-E 352 | 0.20 / / 291 | 0.17 / / 459 | 0.26
Quadrant
Roadway
S-E / / 392 | 022 | 379 | 0.22 / / 408 | 0.23
N-w | 313 | 0.18 / / / / 282 | 0.16 | 424 | 0.24
Partial Displaced |\ g | 574 | 032 | 242 | 010 849 | 0.8
Left Turn — — I— = = = = —
Displaced Left | py\ | 303 | 047 | 225 | 012 | 150 | 008 | 186 | 010 | 357 | 020
Signalized
Restricted N-S 437 | 0.24 | 702 | 0.39 | 709 | 0.39 | 576 | 0.32 /
Crossing U-Turn
Unsignalized
Restricted N-S 286 | 0.22 | 816 | 0.35 | 745 | 0.80 | 363 | 0.45 / /
Crossing U-Turn
Median U-Turn N-S 309 0.17 | 486 | 0.27 / / / / 536 0.30
Partial Median U- |\ s [ 571 | 015 | 447 | 0.25 551 | 031
Turn —_— — i - - - - i
Bowtie N-S / / / / 286 | 0.24 | 286 | 0.22 | 847 | 0.48
Split Intersection N-S / / / / 778 | 0.44 | 510 | 0.29 / /

Overall
vic
Ratio

[%2] 172

c c

o o

== =

S © o ©

=g TE

S 2E

BE o E

a3 ]

Q Q

<< <

Good Good

Fair Good
Excellent Excellent

Good Good

Good Good

Good Good

Good Good

Good Good

Good Good
Excellent Excellent

Good Good
Excellent Excellent
Excellent Excellent
Excellent Excellent

Good Good
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Tablel19. Example Detailed Results f@rade Separated Intersections

Results for Grade Separated Intersections

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
(North) (South) (East) (West) (Center) (Raised)
TYPE OF
INTERSECTION | Sheet
CLV | VIC | CLV | VIC | CLV | VIC | CLV | VIC | CLV | VIC CLV | VIC
Echelon N-S / / / / / / / / 204 | 0.11 | 357 | 0.20
CEMEN | g || / / / / / / /| 357 | 020 | 140 | 0.08
Overpass

Table20. Example Detailed Results for Radabouts.

Results for Roundabouts

Overall @
vic E E
Ratio
0.20 Good | Good
0.20 Good | Good

Zone 1 (North) Zone 3 (East) Zone 2 (South) Zone 4 (West)
TYPE OF O\([(Zr:all
ROUNDABOUT Ratio
Lane Lane Lane Lane Lane Lane Lane Lane Lane Lane Lane Lane
1 2 3 1 2 8] 1 2 3 1 2 3
50 ICD 0.42 / / 0.39 / / 06 / / 0.80 / / 06
751CD 0.40 / /[ 0.38 / / 0 / / 0.67 / / 0
1X1 0.29 / / 0.27 / / 0.78 / / 0.40 / / 0.78
2X1 0.14 0.14 / 0.25 / / 0.36 0.38 / 0.35 / / 0.38
2X2 0.14 0.14 / 0.18 0.18 / 0.36 0.38 / 0.13 0.13 / 0.38

Pedestrian
Accommodations

Bicycle Accommodations

Excellent

Excellent

Excellent

Excellent

Excellent

Excellent

Good

Excellent

Good

Excellent
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Table21. Example Detailed Results for Interchanges.

Results for Interchanges

1%
c
o
Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 @ g
(Rt Mrg) (Lt Mrg) (Ctr. 1) (Ctr. 2) (Lt Mrg) (Rt Mrg) c 8 E
(< £
TYPE OF - Overall =73 £
INTERCHANGE v/c Ratio 3 E §
jil
a o <
CLV VIC CLV viC CLV VIC CLV viC CLV VIC CLV VIC § %
3
[
Diamond E-W 493 0.28 293 0.17 0 Good Good
e ‘i'\o"e”eaf E-W 150 | 0.08 | 225 | 012 0 Fair Fair
Pl Céo"e”eaf E-W 166 | 009 | 150 | 0.08 0.0 Fair Fair
Dis"'?ﬁfr? Le Ew | 207 | o1 186 | 040 | 735 | 041 332 | 018 0.4 Good Good
Contraflow Left
Interchange E-W 213 0.12 375 0.21 0 Good Good
Diverging
Diamond E-W 213 0.12 271 0.15 150 0.08 225 0.12 235 0.13 358 0.20 0.20 Excellent Excellent
Interchange
Single Point E-W 213 0.12 242 0.14 358 0.20 0.20 Good Good
Single Point with
Roundabout E-W 0.08 0.29 0.24 0.22 0 Good Excellent

REPORT TABS

TheSummary Repotab and theDetailed Reportab replicate and combine information shown on
previous tabs into a single location for documentation purposes. There are no user inputs on either of
these tabs. Th&ummary Repottb includes the project information table, the traffic volume demand
table, and the results summary. Thetailed Reportab includes the project information table, the

traffic volume demand table, and the detailed results tables for each group of intersection types.
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CASE STUDIES

CASE STUDY #1. NERWATE ACCESS DRIWEW

Private Development Company A proposes a new residential development on a currently vacant plot of
land adjacent to Route 500 in Concordville. The development plan, which includes 75ammitjte

homes, proposes access to Route 500 by a single, new intiensethe proposed development would

open in 2018 and is being evaluated at a design year of Zigdre3 illustrates the location of the
proposed site.

Original Photo© 2014 Googl®(modified by Kittelson & Associates, In
Figure3. Case Study #1, Site Location.

Best described as a suburban area, the surrounding land uses include private residential developments,
vacant plots, and an HBole golf course a hathile to the east. This section of Route 500 is a-tare,
undivided arterial featuring curand-gutter, a shareduse path running along its north side, and a 35
mile-per-hour posted speed limit. It primarily serves as a means of accessing the adjacent private
residential developments and experiences little through traffic. As the land directly opposite the
proposed development on Route 500 is currently undeveloped, no intersections or site access points lie
along the frontage of the proposed development. Consequently, a new access point to Route 500 is
proposed, andanalystsundertook an Intersection Contrévaluation (ICE) was undertaken.

While a proposed new intersection could conceivably consider any or all intersecticatypeontrol
options, in this case the list of viable alternatives were vetted prior @A&Xanalysis. Through prior
coordination,the State and the developer agreed to the following list of interseetiontrol strategies
to asses further:

A Twoway StopControl
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